tal Procedures). More than half of the genes (389) were associated with detectable phenotypes (Table 1) We examined our data for relationships between embryysis of 98% of these genes by RNA interference (RNAi).
The upper number in each column indicates the total number of genes in each maternal sterile or lethal class. The lower number is the number of genes in each class that also showed postembryonic phenotypes among escapers. Parentheses indicate the subset of genes for which postembryonic phenotypes were seen in Ͻ10% of progeny. See Table S1 at http://www.rnai.org/papers/piano2002 for detailed results. a A total of 31 genes in this class exhibited both maternal sterile and embryonic lethal phenotypes (27 were Ն80% lethal, 3 were 30%-80% lethal, and 1 was 10%-30% lethal); these genes are not counted again in the totals shown for the various lethal classes.
representation reflected a lower overall expression from taken a different approach to the selection of genes to assay, the method of double-stranded RNA (dsRNA) the X chromosome. In fact, X chromosome genes are underrepresented in this set of germline-enriched genes delivery, and scoring criteria [9] . Therefore, it is of interest to evaluate the effect of these variations on the [ showed that 15 of these genes were required for the proper asymmetric distribution of P granules (data not large-scale RNAi studies are rapidly providing a wealth of new information, performing independent RNAi tests shown). leads to a decrease in the overall rate of false negative results.
Clustering Genes According to Phenotypes
To test whether we could use the phenotypic signatures to identify groups of genes that are required for common Digitizing Embryonic Phenotypes The early C. elegans embryo has been shown to be an processes, we used PAUP* [11] to cluster genes according to their phenotypic signatures and obtained the exceptional system in which to study the function of large sets of genes by RNAi [2, 6, 10]. It is a challenge, tree shown in Figure 3 . The two largest groups provide test cases for the clustering method: as expected, genes however, to archive data collected in such large-scale functional genomic analyses in a way that provides a with RNAi phenotypes of either few or no eggs grouped together (Clade I), and genes that gave rise to no visible complete description, avoids bias in describing phenotypes, and is readily searchable by phenotype. In an defect in the first 50 min of development also grouped together (Clade II). effort to address these challenges, we cataloged all phenotypes seen in early embryos after RNAi using 47 disThe resulting groupings, or "phenoclusters" [12], correlate well with functional predictions based on secrete characters that were scored either as "present", "absent", or "not applicable". The series of character quence analysis for the genes in the group. For example, Clade III is made up of seven genes that, when tested states for each gene comprises its "phenotypic signature" (see Table S2 at http://www.rnai.org/papers/ by RNAi, give rise to embryos that show an "exaggerated asynchrony" at the two-cell stage, among several other piano2002). This coding system makes it possible to query the set phenotypic defects. Five of these genes are predicted to function in chromosome biology or DNA replication. of RNAi results by using combinatorial parameters. As a simple example, to identify genes that could be inThe sixth, C38D4.3, is conserved with other proteins of 
